Production of phosphatidylethanol by phospholipase D phosphatidyl transferase in intact or dispersed pancreatic islets: evidence for the in situ metabolism of phosphatidylethanol.
To determine if phospholipase D is present in intact adult islets, we took advantage of the fact that, in the presence of ethanol, this enzyme generates phosphatidylethanol via transphosphatidylation. Extracts of cells prelabeled with [14C]arachidonate, [14C]myristate, or [14C]stearate were analyzed via three TLC systems; the identify of phosphatidylethanol was further confirmed via incorporation of [14C]ethanol into the same phospholipid bands. The phorbol ester 12-O-tetradecanoylphorbol-13-acetate stimulated phosphatidylethanol (to 603% of basal by 60 min) both in intact adult islets and in dispersed neonatal islet cells. A nonphorbol activator of protein kinase C (mezerein) also stimulated phospholipase D, whereas a phorbol which does not activate protein kinase C (4 alpha-phorbol-12,13-didecanoate) was virtually inactive. The effects of the active phorbol ester or of mezerein were reduced by the protein kinase C inhibitor H-7 and were virtually eliminated by prior down-regulation of that enzyme. In addition, a calcium-selective ionophore (ionomycin) or fluoroaluminate also activated the islet phospholipase D. When accumulation of phosphatidylethanol (labeled with any of three fatty acids) was induced by a preincubation in the presence of ethanol plus agonist, which then were removed, phosphatidylethanol declined by 34-47% over a subsequent 60-min incubation. Thus, while phosphatidylethanol is relatively stable metabolically, it is detectably degraded (a variable overlooked in previous studies). In the absence of ethanol, stimulated islet cells generated phosphatidic acid, although such hydrolysis was less evident than transphosphatidylation. Ethanol provision distinguished phosphatidate formed via phospholipase D (inhibition, via phosphatidylethanol formation) from that due predominantly to phospholipase C (phosphatidate not inhibited). In view of our recent findings that phosphatidic acid (or exogenous phospholipase D) has potent insulinotropic effects, this pathway could play a role in stimulus-secretion coupling; conversely, stimulation of transphosphatidylation at the expense of hydrolysis could contribute to the inhibition of secretion caused by ethanol.